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Original Article
Introduction
Laparoscopic cholecystectomy (LC) is the most common
minimally invasive elective surgery in Hong Kong. It has
been advocated as an ambulatory procedure since 1990.1
Successful rate of outpatient LC ranged from 70% to 95%
in selected patients.2–14 The advantages of patient satis-
faction and cost effectiveness were highly attractive to
surgeons and hospital administrators.15–18 However, out-
patient LC is still not a common practice in Hong Kong.
It is unknown as to whether this is due to the poor 
selection of patients, or poor acceptance of ambulatory
LC to both surgeons and patients. This study aimed to
identify causes of long hospital stay after inpatient LC.
From these results, a guideline to patient selection for
ambulatory LC could be offered.
Patients and methods
A retrospective analysis of 278 patients who underwent
successful elective LC in a single unit between 1 January
2002 and 31 December 2003 was performed. Eleven
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OBJECTIVE: Laparoscopic cholecystectomy (LC) is the most common minimally invasive surgery in
Hong Kong. However, ambulatory LC is not a common practice in Hong Kong. This study aims to identify
the causes of long hospital stay after elective LC and to delineate a guideline for ambulatory LC.
METHODS: A retrospective analysis of 278 patients who underwent successful elective LC in a single
unit between 1 January 2002 and 31 December 2003 was performed. They were divided into two groups:
LS group had a long hospital stay (> 24 hours after operation) and SS group had a short hospital stay. 
A total of 18 variables, including five patient variables, nine operative variables and four postoperative
variables, were identified for univariate analysis. Significant pre- and postoperative factors were included
in the multivariate analysis to identify independent predictive factors for long hospital stay.
RESULTS: Of the 278 patients, 118 (44.2%) could be discharged within 24 hours, while 149 (55.8%) had
long hospital stay. Nine significant factors were identified in the univariate analysis; three independent
factors were found to predict long hospital stay in the multivariate analysis. Patients with age more than
60 years had double risk of long hospital stay. Patients who could not tolerate diet within 8 hours or took
more than two tablets of oral analgesia (dologesics) had a four- and threefold increase in risk of long hospital
stay, respectively.
CONCLUSION: With careful patient selection, optimal postoperative pain control and early resumption
of diet with better management of postoperative nausea and vomiting, ambulatory LC was feasible and
safe. [Asian J Surg 2007;30(1):23–8]
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patients were converted to open surgery. Two hundred
and sixty-seven successful laparoscopic cholecystectomies
were included for analyses. Patients’ medical records were
reviewed systemically. They were divided into two groups:
LS group with long hospital stay and SS group with short
hospital stay. Long hospital stay was defined as stay of
more than 24 hours after operation. Variables were docu-
mented from medical records for comparison between the
two groups. A total of 18 variables were identified for
comparison. These included five patient variables (age,
American Society of Anesthesiologists [ASA] risk classi-
fication, sex, previous upper intra-abdominal surgery,
indication of surgery), nine operative variables (operative
time, type of procedure, operative cholangiogram, sur-
geons’ status, operative findings of acute inflammation,
thickened gallbladder wall, presence of adhesion, incidental
perforation of gallbladder, use of abdominal drain) and
four postoperative variables (time for diet resumption,
postoperative nausea or vomiting [PONV], oral analgesia
requirement, complications).
Statistical analysis
Statistical comparison of these 18 variables was performed
by Pearson’s χ2 test for categorical variables, and Mann–
Whitney U test for continuous variables. A p value of 0.05
was considered significant. Those significant pre- and
postoperative factors were included in multivariate analy-
sis by logistic regression model to identify independent
predictive factors for long hospital stay. SPSS version 9.0
(SPSS Inc., Chicago, IL, USA) for Windows was used for
data analysis.
Results
Of the 267 laparoscopic cholecystectomies, 118 (44.2%)
could be discharged within 24 hours after operation,
while 149 (55.8%) had long hospital stay. The median
postoperative stay was 1 (range, 0–1) and 2 days (range,
2–14) in SS and LS groups, respectively (p < 0.001, Mann–
Whitney U test). Reasons for long hospital stay included
observation of fever pattern (n = 40), surgery-related causes
(n = 43; wound pain = 28, monitor liver function = 5, drain
removal = 3, postoperative ileus = 2, antibiotics for acute
on chronic cholecystitis = 2, retained common bile duct
stones = 3), medical causes (n = 19), PONV (n = 19), patient
preference (n = 26) and social reasons (n = 2). The patients
who stayed for observation of fever pattern were discharged
uneventfully. Three patients with preoperative deranged
liver function were found to have common bile duct stones
on intraoperative cholangiogram. They were all success-
fully treated with endoscopic retrograde cholangiopan-
creatography the next day after operation.
Nine significant factors were identified in comparison
of 18 variables between the SS and LS groups in univari-
ate analysis (Tables 1–3). Demographic factors including
age, ASA risk classification and indication for surgery were
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Table 1. Patients’ variables
SS group (n= 118) LS group (n= 149) p
Median age, yr (range) 47 (23–87) 53 (30–92) < 0.001
ASA risk classification 0.01
ASA class 1 67 57
ASA class 2 44 87
ASA class 3 7 11
Sex ratio (male:female) 46:72 67:82 0.33
Previous upper intra-abdominal surgery 2 4 0.70
Indication for surgery 0.02
Symptomatic gallstones 88 86
History of cholangitis or pancreatitis 15 40
History of acute cholecystitis 5 13
Gallbladder polyp 8 7
Acute cholecystitis 2 3
SS = short stay; LS = long stay; ASA = American Society of Anesthesiologists.
significantly associated with early discharge within 24
hours (Table 1). Patients with age more than 60 years,
ASA class 2 or above, or with previous cholangitis, pancre-
atitis or cholecystitis had double risk of long hospital stay
(Table 4). Duration of operation, presence of adhesion,
thickened gallbladder wall, incidental perforation of gall-
bladder, time for diet resumption and oral analgesia require-
ment were significantly associated with long hospital stay
(Tables 2 and 3). The median operative time was 60 min-
utes in the SS group and 70 minutes in the LS group
(p = 0.006, Mann–Whitney U test). Both operative time
more than 60 minutes and presence of thickened gall-
bladder wall doubled the risk of long hospital stay (Table
4). Whether it was a 2-port or 4-port LC or a senior consult-
ant as the chief surgeon did not affect hospital stay (Table
3). By logistic regression analysis, three independent pre-
dictive factors were identified for long hospital stay (Table
5). Patients with age more than 60 years had a double risk
for long hospital stay. Patients who could not tolerate diet
within 8 hours or took more than two tablets of oral anal-
gesia (dologesics) had a four- and threefold increase in
risk of long hospital stay, respectively.
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Table 2. Operative variables
SS group (n= 118) LS group (n= 149) p
Surgeons’ status 0.45
Senior consultant as chief surgeon 62 82
Senior consultant as supervisor 16 26
Surgeons other than senior consultant 40 41
Type of procedure 0.57
Needlescopic 2-port 73 83
Standard 2-port 4 7
4-port and others 41 59
Operative cholangiogram 5 6 0.67
Median operative time, min (range) 60 (15–170) 70 (20–170) 0.006
Operative findings
Thickened gallbladder wall 8 23 0.03
Presence of adhesion 10 37 < 0.001
Presence of acute inflammation 2 9 0.12
Incidental perforation of gallbladder 1 20 < 0.001
Use of abdominal drain 1 7 0.08
SS = short stay; LS = long stay.
Table 3. Postoperative variables
SS group (n= 118) LS group (n= 149) p
Median time for diet resumption, hr (range) 5 (0–22) 12 (0–55) < 0.001
Postoperative nausea or vomiting 29 52 0.16
Oral analgesia requirement, median 2 (0–7) 3 (0–21) < 0.001
number of dologesic tablets (range)
Complications 0.46
Surgery-related minor 0 2
Surgery-related major 1 2
Unrelated to surgery 0 1
SS = short stay; LS = long stay.
Discussion
Ambulatory LC was advocated to have a high success rate
of 95% in selected patients. Young patients without biliary
complications were usually selected to receive ambulatory
LC. Simpson et al showed complicated gallstones, which
predicted the need for admission after outpatient LC.20
Robinson et al also found that age, ASA class, start time
and duration of operation were factors related to failure
of outpatient LC. Our univariate analysis results con-
firmed that patients with age less than 60 years, ASA class
2 or below, and uncomplicated gallstones were suitable
for outpatient LC. Under these criteria, about one-third
of our patients could be enrolled for outpatient LC in our
series. Ambulatory LC has already been extended to high-
risk patients. Voitk demonstrated in his prospective series
that patients with age more than 70 years or with ASA
class 3 could undergo ambulatory LC safely with a success
rate of 80%.19 This contradicted the findings of Robinson
et al9 and Simpson et al.20 We recommend that only a
selected group receive ambulatory LC, especially at the
start of ambulatory LC service.
Although operative time, intraoperative findings of
thickened gallbladder wall, adhesion and perforation of
gallbladder were significantly associated with long hospital
stay in univariate analysis, these could only be known
during operation. While the indication of operation may
be related to these intraoperative findings, it was not a
predictive factor in multivariate analysis. Thus, this group
of patients could not be identified and excluded from
ambulatory LC. Experienced surgeons with careful dissec-
tion might help to reduce the incidence of perforation.
Nevertheless, our results found that even a senior consult-
ant as chief surgeon or supervisor would not affect the
hospital stay. Careful observation of this particular group
of patients is necessary to consider the need for admission
after ambulatory LC.
Postoperative pain and PONV were two practical issues
awaiting further improvement to facilitate ambulatory
LC. Although the incidence of PONV was not shown to be
significantly different between the two groups in our
study, time for diet resumption more than 8 hours was a
predictive factor of long hospital stay.
Since PONV was not actively assessed after operation,
its incidence depended much on patients’ complaints. Thus,
inadequate documentation with underestimation of the
incidence of PONV would be expected in this retrospec-
tive analysis. Time for diet resumption mostly reflected
the true incidence of PONV. PONV is known to be a fre-
quent and distressing source of discomfort during the
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Table 5. Predictive factors in logistic regression analysis
Variables p Odds ratio 95% confidence interval
Age > 60 yr 0.04 1.98 1.02–3.85
Time for diet resumption > 8 hr < 0.001 4.37 2.41–7.92
Oral analgesia > two tablets < 0.001 3.24 1.82–5.79
Table 4. Odds ratio of significant factors in univariate analysis
Variables Odds ratio 95% confidence interval
Age > 60 yr 2.64 1.52–4.60
ASA class 2 or above 2.12 1.30–3.47
Previous cholangitis, pancreatitis or cholecystitis 2.63 1.49–4.65
Operative time > 60 min 2.01 1.23–3.28
Presence of adhesion 3.57 1.69–7.53
Presence of thickened gallbladder wall 2.51 1.08–5.84
Incidental perforation of gallbladder 18.10 2.40–137.20
Time for diet resumption > 8 hr 4.43 2.57–7.66 
Oral analgesia > two tablets 2.82 1.70–4.70
ASA = American Society of Anesthesiologists.
postoperative period, especially after laparoscopic proce-
dures, with an incidence rate as high as 70%. There are
many causes of PONV. Anaesthetic induction and intra-
operative inhalational agents are well-recognized emeto-
gens. Postoperative pain and subsequent use of opioid
analgesics might also result in PONV. Standardized anaes-
thetic technique and prevention of opioid drugs are usu-
ally recommended in anaesthesia of ambulatory surgery.
Additional use of metoclopromide, ondansetron or dexa-
methaxone might also reduce the incidence of PONV.21–26
Oral analgesia consumption, which reflected the degree
of postoperative pain, was another predictive factor of
long hospital stay. Twenty percent (29/149) of patients in
the LS group had long hospital stay due to wound pain.
Although our previous randomized trial showed reduc-
tion of pain intensity at individual port sites by 2-port
LC,27 whether it was a 2- or 4-port LC was not associated
with long hospital stay in this study. Satisfactory pain
control involved a multimodality of treatment, which
included preemptive analgesia, intraoperative local anaes-
thesia infiltration and postoperative analgesia.
One-third of patients in the LS group had long hospi-
tal stay for observation of fever pattern. All patients had a
body temperature of less than 38°C and were discharged
uneventfully. Fever did not reflect the presence of compli-
cations and should not be a contraindication for early 
discharge. While overnight stay could not detect most
complications,28 monitoring of this particular group of
patients by phone would be useful. A telephone number
with direct access to medical advice should be offered and
a channel of readmission should be open to discharged
patients when necessary. All these measures could reassure
patients that early discharge would be safe and beneficial
to them.
To conclude, patients aged less than 60 years, with
ASA class 1 or 2 and uncomplicated gallstones should be
enrolled for ambulatory LC. Patients who needed more
than 8 hours to resume diet or took more than two tablets
of oral analgesia had a more than threefold increased risk
for long hospital stay. Better management of PONV and
postoperative pain could further improve the success rate
of ambulatory LC.
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